The syntheses and crystal structures of the layered coordination polymers M(C 8 H 8 NO 2 ) 2 [M = Mn (1), Co (2), Ni (3) and Zn (4)] are described. These isostructural compounds contain centrosymmetric trans-MN 2 O 4 octahedra as parts of infinite sheets; the ligand bonds to three adjacent metal ions in 
INTRODUCTION
The benzoate anion, C 7 H 5 O 2 − , is a very familiar ligand in coordination chemistry, with over 1200 crystal structures reported in the Cambridge Database (version 5.31 with updates to 19 February 2014) [1] for first-row transition metals. Its bonding modes include monodentate-O, chelating-O,O′, bridging μ 2 -O,O′ and combined chelating and bridging modes.
Amine derivatives of benzoic acid provide further structural variety, in which the -NH 2 group can form hydrogen bonds to nearby acceptor atoms and/or bond to another metal ion (as a bridging ligand), but these have been much less studied: the Cambridge Database shows 13, 9 and 60 crystal structures for the ortho, meta and para amino benzoate isomers, respectively, in combination with first-row transition metals.
As part of our investigations in this area, we now describe the hydrothermal syntheses and crystal structures of the family of isostructural layered coordination networks M(C 8 H 8 NO 2 ) 2 [M = Mn (1), Co (2) , Ni (3) and Zn (4) Synthesis of 4. The same procedure as for 1 was followed, except that 100 mg (0.55 mmol) of Zn(OAc) 2 , 226 mg (1.5 mmol) of HL and 1.5 ml of 1 M KOH were used. The separated product for 4 consisted of colourless plates. Elemental analysis (%): observed (calc.) for C 16 H 16 N 2 O 4 Zn: C 52.50 (52.49); H 4.38 (4.37).
Crystallographic studies. The intensity data for 1-4 were collected using a Nonius KappaCCD diffractometer The manganese structure was easily solved by direct methods using SHELXS-97 in space group P2 1 /c (No. 14) and the atomic model was developed and refined against |F| 2 with SHELXL-97 [4] . One the basis of their unit-cells, the other structures were evidently isostructural with the manganese compound, and the Mn atomic model was used (with appropriate metal substitution) as the starting model for the other structures. The N-bonded H atoms were found in a difference map, relocated to idealised positions (N-H = 0.92 Å) and refined as riding atoms with U iso (H) = 1.2U eq (N). The C-bonded H atoms were geometrically placed and modelled as riding atoms with C-H = 0.95-0.98 Å and U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C).
] The methyl groups were allowed to rotate, but not to tip, to best fit the electron density. The structures were analysed with PLATON [5] and the molecular graphics were generated with ORTEP-3 [6] and ATOMS [7] . Crystal data for 1-4 are summarized in Table 1 and full details are available as supplementary material (cif format).
RESULTS
Crystal structures. These four compounds are isostructural and we will describe the manganese structure, (1), in detail and compare the cobalt (2), nickel (3) and zinc (4) phases where significant differences arise. The asymmetric unit of 1 contains a Mn 2+ ion located on an inversion centre and one anionic C 8 H 8 NO 2 − ligand deprotonated at the carboxylate group (Fig. 1) . The carboxylate group of the ligand is slightly rotated from the plane of the aromatic ring, by 13.51(18)° for 1, Fig. 1 . The asymmetric unit of 1 showing 50% displacement ellipsoids. (Table 2) Extended structures. In each case, the ligand bonds to a symmetry-equivalent metal ion from both of its carboxylate O atoms and also from its amine N atom (Fig. 2) , i.e. in Table 2 . [9] and there also appears to be a trend in the angular variances to increase slightly as the metal ions become smaller: however, it should be noted that all these variances are very small and the octahedra are essentially regular. Bond-valence sum (BVS) calculations using the Brown-Altermatt formalism [10] for the metal ions are reasonably consistent with their divalent character, yielding values of 1.98, 1.83, 1.87 and 2.09 for 1, 2, 3 and 4, respectively (expected value = 2.00).
In the crystal, the bridging ligand generates infinite (001) sheets (Fig. 3) . These sheets can be decomposed to [010] chains of octahedra linked by the bridging (μ 2 ) carboxylate groups, with connectivity in [001] via the ligand N atoms. Each crystal structure features one N-H⋯O hydrogen bond and one C-H⋯O interaction (Table 3) , with very similar geometrical parameters for 1-4. The length of the N-H⋯O bond suggests that it is weak: it forms a link between the amide group attached to one metal ion and the O atom of the carboxylate ion of the octahedron displaced in the b direction. The C-H⋯O interaction links to an O atom cis to the bonded N atom of the amine group. Both these bonds are intra-sheet links.
The packing in the crystal (Fig. 4) could be described as "dense", and there are no identifiable channels or voids that might lead to sorption behaviour. There appear to be no directional inter-sheet interactions beyond normal van der Waals' contacts. 
